x-ray diffractometry. An empirical tight-binding model, combined with surface Green-function matching, is used to discuss the experimental data. An overall picture is obtained for the electronic structure of these superlattices with a valence-band offset close to 0.5 eV, which is consistent with the observed spectra.
I. INTRODUCTION
The numerous device applications of semiconductor superlattices have stimulated a great deal of interest in their fundamental physical properties. Strained-layer superlattices (SL's) have the additional attraction of enlarging the scope of potential applications, on account of the profound inhuence that built-in strains have on the resulting electronic structure, particularly for states near the band gap. This determines a rich phenomenological variety which makes strained-layer systems very useful. ' Also, short period SL's built from akin binary compounds can exhibit a more regular behavior than the corresponding ternary alloys, due to the absence of compositional fluctuations. Among the outstanding properties of strained-layer SL s is the possibility of modeling in a certain range the structure of the valence bands, the achievement of higher carrier mobilities, and the efFectiveness of buffering the growth.
The practical disadvantage of strained-layer systems is that they are, in general, rather difficult to grow satisfactorily and relatively less is known compared with the abundance of information available on systems made of compounds with good lattice matching. However, recent developments in conventional growth techniques, such as atomic-layer molecular-beam epitaxy, migrationenhanced epitaxy, and metal-organic chemical-vapor deposition, among others, make it possible to obtain fairly good specimens for thicknesses of the constituent layers below some characteristic critical values. ' The knowledge of the electronic structure of such heterostructures should constitute the basis for further developments in this field.
Although there have been some reports on GaAs/InAs and A1As/InAs SL's, these generally focus on the growth problems and crystalline quality of the epitaxial layers, ' while their electronic structures are poorly known, especially in the case of A1As/InAs, for which no information on the band offset appears to be available. ' The difhculty with the extreme case, the (15,1) SL, is not with the technique but with the model. One has to invoke some parameter related to the relative level alignment, which by tradition we shall continue to refer to as the band onset, although one cannot take this literally in this case. We shall introduce, in this sense, the valence-band offset AE"which we shall measure from the top of the AIAs valence band (VB). In the absence of any indication about AE, we shall take this as an adjustable parameter. In fact one of the purposes of the present work is to obtain a plausible estimate of hE, .
The other input parameters used in the calculations to describe the unstrained constituent semiconductors, are listed in Table I . Figures 5 and 6 display the spatial distribution of s", z', V"and V2 of the (15,1) SL for b, E, =0.5 eV. The total strength is given in Fig. 5 , while in Fig. 6 In conclusion, although we could not at this stage claim to precise quantitative accuracy, we do obtain a quite plausible picture of the electronic structure of strained AIAs/InAs superlattices, compatible with the
